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[57] ABSTRACT

Suction head includes a vertically adjustable lifting
suction device having a respective guiding element, and
an axially displaceable, telescopically guided suction
chamber arranged on the guiding element, the suction
chamber having at least two suction nozzles disposed
adjacent one another transversely to a direction in
which sheets are conveyed, the suction nozzles being
united into a double suction chamber so as to form a
narrowly defined vacuum chamber.

6 Claims, 4 Drawing Sheets
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SUCTION HEAD WITH LIFTING SUCTION
DEVICES

The invention relates to a suction head with lifting
suction devices.

Modern sheet-fed offset printing machines attain op-
erating speeds of 12,000 to 15,000 prints per hour. When
papers which are relatively well separable are fed into
such sheet-fed printing machines, the suction heads in
such machines can easily operate within this speed
range without stops. Problems arise, however, the in-
stant porous alpha papers, heavy cardboard or paste-
board or relatively thin label papers are to be separated
from a pile thereof. Difficulties are caused especiaily by
papers processed from a pallet. In such a case, suction
heads with only two lifting suckers cannot keep up with
the speed and are apt to cause stoppages because the
sheet to be separated is lifted only at two locations, the
precision of transfer to the conveying suckers suffering
as a result.

To eliminate this deficiency, it has become known
heretofore to attach four lifting suction devices to a
common, vertically adjustable suction tube or pipe.
Besides the conventional lifting suction devices pro-
vided on both sides of the suction head casing, a further
lifting suction device is attached at each side, respec-
tively, to the suction pipe. The lifting suction devices
themselves are constructed as spring suction devices.
All suction nozzles are set or adjusted so as to be spaced
slightly from the top of the sheet pile. During correct or
proper operation, the uppermost sheet is lifted from the
pile due to the suction from the suction nozzles, and is
pressed against the suction nozzles. By the closing of
the suction nozzles a vacuum is produced in the spring
suction devices and in the enfire suction pipe which,
after all four spring suckers have been completely
closed, causes a lifting of the picked-up sheet against the
spring, so that, immediately thereafter, carrying or sup-
porting air can be blown under the lifted sheet. The
sucking-up and separation of the respective uppermost
sheet from the pile by the suction nozzles is supple-
“mented by loosening blowers. After having lifted the
respective uppermost sheet, the lifting suction devices
transfer the sheet to the conveying suckers or suction
devices which further convey or transport it in the
direction of the first printing unit.

The four lifting suction devices of the suction head,
when accurately adjusted, are usually able to separate
the respective uppermost sheet from the pile within the
above-indicated printing speed range without any stop-
page. If one of the four lifting suction devices has been
inaccurately adjusted, however, stoppages can occur
because a vacuum 1s unable to be produced in the suc-
tion pipe. Besides, the entire space to be evacuated
within the suction pipe and the four lifting suction de-
vices 1s sO large that a vacuum sufficient to trigger the
springing up of the lifiing suction devices is produced
only with very great delay, especially when processing
porous sheets. This time delay and the necessity to ad-
just and adapt all four suction devices precisely in rela-
tion to the uneven pile surface are time-consuming and
at times, nevertheless, lead to pressure interruptions or
breakdowns.

The fact that the two inwardly disposed suction noz-
zles are arranged relatively far away from one another
constitutes a further problem with regard to the hereto-
foreknown suction heads. Therefore, the suction of the
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carrying air blown under the lifted sheet causes a sag-
ging of the trailing sheet edge in this region so that the
sheet, under certain conditions, 1s not transferred flat or
level to the conveying suction devices, with a possible
result that the sheet may become deformed during its
further transport by the conveying means.

It 1s accordingly an object of the invention to provide
a suction head which, at high operating speeds, pro-
cesses all types of papers, and cardboards free of any
trouble and transfers them accurately.

With the foregoing and other objects in view, there 1s
provided, in accordance with the invention, a suction
head comprising a vertically adjustable lifting suction
device having a respective guiding element, and an
axially displaceable, telescopically guided suction
chamber arranged on the guiding element, the suction
chamber having at least two suction nozzles disposed
adjacent one another transversely to a direction in
which sheets are conveyed, the suction nozzles being
united into a double suction chamber so as to form a
narrowly defined vacuum chamber.

In accordance with another feature of the invention,
the suction nozzles are exchangeably attached.

In accordance with a further feature of the invention,
the suction nozzles are arranged symmetrically to an
axis of symmetry of the suction chamber.

In accordance with added feature of the invention, at
least two suction nozzles are provided on a suction bar.

In accordance with an additional feature of the inven-
tion, the suction nozzles are formed with nipple suckers.

In accordance with again another feature of the in-
vention, the suction head has two of the lifting suction
devices, and each of the lifting suction devices has the
two suction nozzles thereof united into a double sucker,
a respective outwardly disposed suction nozzle of the
double sucker being covered by a removable cap.

In accordance with again a further feature of the
invention, the guide element has an axis of symmetry
extending at an acute angle to the vertical.

In accordance with again an added feature of the
invention, the lifting suction devices are constructed as
spring suction devices.

In accordance with again an additional feature of the
invention, the lifting suction devices are constructed as
drop suction devices.

The suction nozzles of the lifting suction devices, as
noted hereinbefore, are exchangeable so that the suction
head can be rapidly adapted to the respective optimal
requirements. For example, the processing of easily
separable papers can be carried out with only two suc-
tion nozzles because the separating process is not sub-
ject to any difficulties.

Instead of two suction nozzles the double sucker of a
lifting suction device may be provided with a continu-
ous suction bar. Faulty sucking actions are effectively
avoided by providing the suction nozzles and suction
bar with nipple suckers which, particularly when po-
rous papers are processed, additionally increase the
suction effect of the two suction nozzles or of the suc-
tion bar. The small cup-shaped nippled suckers effect a
rapid closing of the vacuum chamber with a slight
amount of air.

Further advantage of the invention are the following:
The movable parts of the lifting suckers, according to
the invention, are of relatively small mass in structure
and afford relatively quiet or smooth running at high
conveying speeds.
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The lifting suction devices are adjustable more rap-
idly than four single suckers, thereby economizing on
preparation time.

The air passages in the suction chamber are short.
The vacuum system i1s therefore subjected to slight 5
inertia so that, in spite of a high conveying speed, the
sheets are sucked-up reliably in the relatively short
available time.

The middle region of the sheet edge 1s prevented
from sagging as a result of the suction of the carrying or
supporting air because, on the one hand, in equipping
the two lifting suction devices with the double suckers
according to the invention, the respective inner-lying
suction nozzle is arranged closer to the middle than
would be the case if the lifting suction devices were
only equipped with conventional or normal suction
nozzles and because, on the other hand, the two mutu-
ally adjacent suction nozzles of a double sucker accord-
ing to the invention have a stabilizing effect upon the
trailing sheet edge transversely to the sheet-conveying
direction. Thus, the flat or level transfer of the lifted
sheet to the conveying suckers or suction devices is
assured.

Other features which are considered as characteristic
for the invention are set forth in the appended claims.

Although the invention 1is illustrated and described
herein as embodied in a suction head with lifting suction
devices, it 18 nevertheless not intended to be limited to
the details shown, since various modifications and struc-
tural changes may be made therein without departing
from the spirit of the invention and within the scope and
range of equivalents of the claims.

The construction and method of operation of the
invention, however, together with additional objects
and advantages thereof will be best understood from the
following description of specific embodiments when
read in connection with the accompanying drawings, in
which:

FIGS. 1, 2, 3 and 4 are diagrammatic views of differ-
ent embodiments of lifting suction devices according to
the invention, FIG. 3 being also a vertical sectional and
FIGS. 1,2 and 4 being also front elevational views;

FI1GS. § and 6 are reduced, fragmentary and highly
diagrammatic front elevational and top plan views of an
embodiment of the invention showing the manner of 45
operation of the lifting suction devices according to the
invention:

FIG. 7 1s a view similar to that of FIG. 6 of another
embodiment of the invention showing the manner of
operation of the lifting suction devices; and

FIG. 8 1s a vertical sectional view of embodiments
similar to that of FIG. 1 showing the construction of
lifting suction devices according to the invention used
for processing small formats.

FI1G. 9 represents a lifting suction device of the drop 55
suction type has been added.

Referring now to the drawing and, first, particularly
to FIG. 1 thereof, there is shown therein a lifting suc-
tion device 1 having a cylindrical guiding element 2
which is connected to movable and adjustable parts of 60
an otherwise non-illustrated suction head by means of a
holder 3. Above the holder 3 is a hose connection or
union 4 to which a non-illustrated hose leading to a
non-illustrated compressor is attachable. A guided cyl-
inder S of a suction chamber 6 slides on the cylindrical
surface of the guiding element 2.

The suction chamber 6 is formed of the aforemen-
tioned guided cylinder 5, a transverse tube 7 and two
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suction nozzles 8 and 9 fastened to the transverse tube 7.
Rubber rings 10 provided with nipple suckers 11 are
clamped onto the suction nozzles 8 and 9. The suction
chamber 6 and the suction nozzles 8 and 9 together form
a vertically movable double sucker 12.

Within the guiding element 2, a centrally disposed
borehole 13 serving as an air channel is formed with a
shoulder 14 against which an upper end of a spring 15
abuts. The lower end of the spring 15 rests on the trans-
verse tube 7 so that the spring 15 thereby continuously
biases the double sucker 12 into a lower operating posi-
tion. The downward length of stroke is limited by a
flexible or resilient limiting holder 16 which is received
at one end thereof in an annular groove formed in the
guiding element 2 and which engages at the other end
thereof around a rim 19 formed at an end of the guided
cylinder §. By withdrawing this limiting holder 16 from
the annular groove of the guiding element 2, the double
sucker 12 can be slipped off the guiding element 2 of the
lifting suction device 1 and be replaced by a conven-
tional or normal suction nozzle part. The length of
stroke upwardly i1s limited by a shoulder 17. In the
1llustrated operating position of FIG. 1, the double
sucker 12 of the lifting suction device 1 is in its lower
operating position, the nipple suckers 11 of the suction
nozzies 8 and 9 being, in fact, tightly closed by a sheet
18 which has just been sucked up. A vacuum is then
rapidly produced in the suction chamber 6 so that the
double sucker 12 1s sucked upwardly in vertical direc-
tion until the annular end surface at the rim 19 of the
guided cylinder § abuts the shoulder 17. In this position
of the double sucker 12, the sheet 18 has reached an
upper height at which it can be taken over by non-illus-
trated conventional conveying suction devices. During
this take-over process, air is fed to the evacuated suction
chamber 6 so that the vacuum breaks down and the
sheet 18 is freed from the nipple suckers 11. Thereafter,
the spring 15 biases the double sucker 12 again into the
position thereof shown in Fig.1.

FIG. 2 shows a lifting suction device 20, according to
the invention, which differs from the suction device 1 of
FIG. 1 merely in that the axis of symmetry 21 of the
guiding element 2 extends at a small acute angle with
respect to the vertical 22. This outwardly slanted ar-
rangement of the guiding element 2 effects a slight out-
ward movement of the double sucker 12 away from the
suction head during an upward movement of the double
sucker 12 so that, when the sheet 18 1s lifted, the middle
part of the sucked-up sheet 18 which is especially ex-
posed to the suction of the carrying air 1s additionally
subjected to tension. As a rule, this measure is not neces-
sary because the mutually closely adjacent suction noz-
zles 8 and 9 of a double sucker 12 already have a stabi-
lizing effect upon the sheet and, moreover, because the
suction nozzle 9 i1s disposed closer to the middle of the
sheet than would be the case if the lifting suction device
1 or 20 were equipped only with a conventional or
normal suction nozzle.

As 1llustrated in FIGS. 3 and 4, the transverse tube 7
of the suction chamber 6 can be constructed with a
mounting 23 for a suction bar 24 made of rubber at the
underside thereof. This suction bar 24 is likewise
equipped with nipple suckers 11. The construction of
the suction chamber 6 is not different basically from
that provided for the two suction nozzles 8 and 9. The
advantage of the suction bar 24 is merely that it can be
put on or mounted somewhat faster than the two rubber
caps 10 of the suction nozzles 8 and 9. Moreover, sev-
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eral suction nipples suck simultaneously (for example,
10). |

In FIGS. 5, 6 and 7, a conventional suction head 25 is
shown diagrammatically in phantom with control and
drive means which actuate the two lifting suction de-
vices 1 in accordance wit the object of the invention.
FIG. 5 shows the double suckers 12 of the lifting suc-
tion device 1 in the lowest position thereof. As can be
seen from FIG. 6, loosening air 1s blown out of nozzles
26 of two box-shaped loosening blowers 27 at the height
of each suction nozzle 8, 9 of the double sucker 12,
thereby loosening the uppermost sheets 28 of the stack
29, as can be seen from FIG. 5. The instant the lifting
suction devices 1 and 2 are supplied with suction air, the
uppermost sheet 18 is sucked up by the suction nozzles
8 and 9 of the double sucker 12. This posiiion is illus-
trated in FIG. 1. After the suction nozzles 8 and 9 of
each double sucker 12 have been closed, a vacuum is
quickly produced due to the relatively short air pas-
sages in the suction chamber 6 of the double sucker 12,
the vacuum lifting the double suckers 12 into the upper
position thereof shown in phantom. The sheet 18 is then
located at the level or height of the dot-dash line 30.
Two conveying suckers 31 take over the sheet in the
drawn-out position, whereupon the suction nozzies 8
and 9, as aforedescribed, are supplied with air, and
release the sheet 18. The conveying suckers 31 convey
or transport the picked-up sheet 18 to a position 32
thereof shown in phantom.

If easily separable sheets are processed at high speed,
the double suckers 12 can be exchanged very quickly
for single suckers 33. In this regard, the box-shaped
loosening blowers 27 are replaced by tubular loosening
blowers 34.

If such small sheet formats are to be processed by the
suction head 25 that the outer suction nozzles 8 would
not be covered by the sucked-up sheet 18, the suction
nozzle 8 of each double sucker 12 can be closed by a cap
35, as shown in FIG. 8. Because the suction nozzles 8
and 9 are arranged symmetrically to the suction cham-
ber 6 of the double sucker 12, the entire vacuum system
behaves in a way exactly as if the suction nozzles 8 were
also covered by the sheet 18, when only the suction
nozzles 9 of both double suckers 12 are covered and
closed by the sheet 18. A vacuum 1s produced very
quickly and symmetrically, and the double suckers 12
spring upwardly into the upper position thereof in order
to lift the sheet 18 with the small format into the transfer
position. Of course, in such a case, the conveying suck-
ers 26 must be positioned closer to one another than
indicated in F1G. 6. The advantage of this embodiment
of the invention is that even such sheet formats are yet
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the lifting sucker 1 were equipped with conventional or
normal single suction nozzles.

FIG. 9 discloses a lifting suction device 20’ of the
drop suction type. FIG. 9 is basically a combination of
the invention of instant FIG. 1 and a conventional drop
suction device with the vacuum source (not shown) has
been added.

Of course, as hereinaforementioned, the invention is
not limited to the embodiments illustrated herein; for
example, the vertically movable part of the lifting suc-
tion device 1 can also be constructed as a triple sucker
provided with three suction nozzles. Also, the lifting
suction devices can be constructed as drop suction de-
vices wherein the double sucker i1s driven downwardly
onto the surface of the sheet pile by vacuum. It is espe-
cially advantageous to form the movable parts of plastic
or light metal which then affords the construction of
light-weight and relatively inexpensive double lifting
suction devices having a very fast reduction and leaping
movement.

We claim:

1. Suction head comprising vertically adjustable lift-
ing suction device having a respective guiding element,
and an axially displaceable, telescopically guided struc-
ture arranged on said guiding element, said structure
being formed of a guided cylinder and a tube transverse
thereto and having at least two suction nozzles ex-
changeably attached to said transversely tube and dis-
posed adjacent one another transversely to a direction
in which sheets are conveyed, said suction nozzles
being united into double nipple suckers connected to
one another by said transverse tube, said transverse tube
being a suction bar and forming with said guided cylin-
der a narrowly defined substantially T-shaped suction
chamber.

2. Suction head according to claim 1, wherein said
suction nozzles are arranged symmetrically to an axis of
symmetry of said suction chamber.

3. Suction head according to claim 1, having two of
said lifting suction devices, each of said lifting suction
devices having said two suction nozzles thereof united
into a double sucker, a respective outwardly disposed
suction nozzle of said double sucker being covered by a
removable cap.

4. Suction head according to claim 1, wherein said
guiding element has an axis of symmetry extending at an
acute angle to the vertical.

5. Suction head according to claim 1, wherein said
lifting suction devices are constructed as spring suction
devices.

6. Suction head according to claim 1, wherein said
lifting suction devices are constructed as drop suction

devices.
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